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Amendmehts to the Claims: 

Thisi listing of claims will replace all prior versions, and listings, of claims in 

the appilcaSon: 

I 
I 

Listing of Claims: 

1. (Currently amended) An apparatus for use in managing objects, the 
apparatus comprising: 

a pliirality of clusters, each cluster comprising a plurality of objects; 
menhorv storing a first data structure indicating a state of the objects; 
mer^orv storing a second data structure indicating the state of the clusters; 
and 

a cc^unter indicative of a number of sets of adjacent bits that are set in 
words of the second data structure, wherein a second data 
structure bit that is set indicates that one or more clusters of objects 
associated with said bit are free for storage of data; and 
wherein each word comprises a plurality of bits. 



2. 

plurality of 
the containers 



(Prejviously presented) The apparatus of claim 1. further comprising a 
containers populated by the clusters and control data associated with 



3. (Previously presented) The apparatus of claim 1, further comprising a 
plurality of containers populated by the clusters and wherein at least some 
containers comprise files. 

4. (Original) The apparatus of claim 3, wherein the file is a page file or ai 
swap file. 

5. (Original) The apparatus of claim 3, wherein the objects comprise slots in 
the file. 
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6. (Original) The apparatus of claim t wherein each cluster comprises 16 
objects. 

7. (Original) The apparatus of claim 1, wherein at least one of the first and 
second data structures comprises a bitmap. 

8. (Previously presented) The apparatus of claim 1, further comprising at 
least one other counter selected from the group consisting of: 

a CO jnter of how many free pages a cluster has; and 
a CO jnter of how many free clusters are in the container. 

9. (Ori^jinal) The apparatus of claim 8, further connprising at least one data 
structure containing information indicating that: 

the second data structure contains clusters of at least four adjacent free 
bits; 

the second data structure is not empty, but contains no clusters of four 
adjacent free bits; 

the second data structure is empty, but allocation bitmap still shows free 

pages; or 
the file is full or should not be used. 

10. (Currently amended) An apparatus, comprising: 
a plurality of files; 

a plurality of clusters populating each file, each cluster comprising a 
plurality of slots; 

memory storing an allocation bitmap indicating a state of the slots; 
memory storina a directory bitmap indicating the state of the clusters and 
a usage counter indicative of a number of sets of adjacent bits that are set 
in words of the directory bitmap, a bit in the directory bitmap being 
set to indicate whether a cluster associated with said bit is free; 
wherein each word comprises a plurality of bits. 
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11. (Original) The apparatus of claim 10, wherein each file is a page file or a 
swap file. 

12. (Original) The apparatus of claim 10. wherein each cluster comprises 16 
slots. 

13. (Previously presented) The apparatus of claim 10, further comprising at 
least one other usage counter selected from the group consisting of: 

a counter of how many free slots a cluster has; and 
a counter of how many free clusters are in the file, 

14. (Original) The apparatus of claim 13, further comprising at least one data 
stnjcture containing information indicating that: 

the directory bitmap contains clusters of at least four adjacent free bits; 
the directory bitmap is not empty, but contains no clusters of four adjacent 
: free bits; 

the directory bitmap is empty, but the allocation bitmap still shows free 

pages; or 
the file is full or should not be used. 

i 

I 15. (Curjrently amended) A computer implemented method for maniaging a 
plurality of blustered objects, the method comprising: 

tracking a state for each of a plurality of objects in a first data structure; 
tracking states of clusters of objects in a second data stmcture; 
consulting at ieast one of the first and second data structures to manage 
i the objects and 

consulting at least one usage counter to manage the objects, the at least 
j one usage counter indicates how many sets of adjacent bits are set 
in words of the second data structure, each bit in the second data 
structure being set to indicate whether a cluster of objects 
associated with said bit is free; 
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whetein each word comprises a plurality of bits associated with an 
implementation specific wordlength. 

16. (Original) The method of claim 15, further comprising: 
constructing the first data structure; and 
constructing the second data stnjcture. 

17. (Previously presented) The method of claim 15, wherein tracking the state 
for each of! the plurality of objects in the first data structure or tracking the states 

r 

of clusters bf objects in the second data structure includes tracking in a bitmap. 

18. (Canceled). 

19. (Pr^iously presented) The method of claim 15. wherein consulting the at 
least one ((jsage counter includes consutting at least one other usage counter 
selected fr<i>m the group consisting of: 

a counter of how many free pages a file has; and 
a cdunter of how many free clusters are in the file. 

20. (Original) The method of claim 15, further comprising consulting at least 
one list ccjntaining infomnation extracted from usage counters to manage the 
objects. I 

21 . (Original) The method of claim 20, wherein consulting the at least one list 
includes consulting a list selected from the group consisting of: 

i 

a fibt list containing infomnation indicating whether the second data 

structure contains clusters of at least four adjacent free bits; 
a second list containing information indicating whether the second data 

I structure is not empty, but contains no clusters of four adjacent free 

; bits; 

! 

158774.Ql/1662.4r800 Page 5 Of 1 9 HP PDNO 200301899.1 

PAGE 7/21 * RCVD AT 1 1/3/2005 4:54:08 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-e/27 * DNI8:2738300 * C8ID:71 32388008 * DURATION (mnv5S):06-20 



BEST AVAILABLE COPY 



11/03/2005 15:50 FAX 7132388008 



@008/021 



Appl. No 
Amdt. dat^d 
Reply to OlFfice 



p9/929,147 

November 3, 2005 

action of August 10, 2005 



a triird list containing Infomiation indicating whether the second data 

I structure is empty, but allocation bitmap still shows free objects; or 
a foijrth list containing information indicating that the containers in this list 

i 

are full or should not be used. 



22. (Previously presented) A program storage medium encoded with 
instructions! that, when executed by a computing device, perform a method for 
managing ^ plurality of clustered objects in a container, the method comprising: 

tracljiing a state for each of a plurality of objects populating a container in a 

first data structure; 
tracking states of clusters of objects in a second data structure; 
consulting at least one of the first and second data structures to manage 
the objects; and 

consulting at least one usage counter that indicates how many sets of 
! adjacent bits are set in words of the second data structure to 
indicate that associated objects are free for storing data, 
whejrein each word comprises a plurality of electronic bits. 



23, (Original) The program storage medium of claim 22. wherein the encoded 
method furjher comprises: 

constructing the first data structure; and 

constructing the second data structure. 



24. (Previously presented) The program storage medium of claim 22, wherein 
tracking th^ state for each of the plurality of objects populating the container in the 
first data s lucture or tracking the states of clusters of objects in the second data 
structure ir| the encoded method includes tracking in a bitmap. 

25. (Cahceled). 
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26. (Prej/iously presented) The program storage medium of claim 22. wherein 
consulting the at least one usage counter in the encoded method includes 
consulting another usage counter selected from the group consisting of: 

a counter of how many free pages a file has; and 
a counter of how many free clusters are in the file. 

27. (Original) The program storage medium of claim 22, wherein the encoded 
method fuither comprises consulting at least one list containing information 
extracted fr|om usage counters to manage the objects. 

28. (Original) The program storage medium of claim 27. wherein consulting 
the at least one list in the encoded method Includes consulting a list selected from 
the group consisting of: 

a first list containing information indicating whether the second data 

structure contains clusters of at least four adjacent free bits; 
a second list containing infomnation indicating whether the second data 
structure is not empty, but contains no clusters of four adjacent free 
bits; 

a third list containing infomriation indicating whether the second data 
structure is empty, but the allocation bitmap still shows free objects; 
or 

a foiurth list containing infonnation indicating that the containers in this list 
are full or should not be used. 



29. 

method for 
comprising 



(Previously presented) A computing device programmed to perform a 
managing a plurality of clustered objects in a container, the method 



trac|<ing a state for each of a plurality of objects populating a container in a 

first data structure; 
tracking states of clusters of objects in a second data structure; 
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consulting at least one of the first and second data structures to manage 
the objects; and 

consulting at least one usage counter that Indicates how many sets of 
adjacent bits are set in words of the second data structure^ a set bit 
in the second data structure indicating that an associated cluster of 
objects is free for storing data, 
whej-eln the words each have a wordlength based on a maximum number 
of bits handled by a processor that executes an operating system. 

30. (Original) The programmed computing device of claim 29, wherein the 
programmed method further comprises: 

consitructing the first data structure; and 
constructing the second data structure. 



31. 

wherein 
container 
the secon<jl 
bitmap. 



(Previously presented) The programmed computing device of claim 29, 
tracking the state for each of the plurality of objects populating the 
the first data stmcture or tracking the states of clusters of objects in 
data structure in the programmed method includes tracking in a 



in 



32. (Caificeled). 

33. (Prejviously presented) The programmed computing device of claim 29, 
wherein consulting the at least one usage counter in the programmed method 
includes cc^nsulting another usage counter selected from the group consisting of: 

a counter of how many free pages a file has; and 
a ccjunter of how many free clusters are in the file. 

34. (Original) The programmed computing device of claim 29, wherein the 
programmed method further comprises consulting at least one list containing 
informatiori extracted from usage counters to manage the objects. 
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(Oridjinal) The programnned computing device of claim 34. wherein 
he at least one list in the programmed method includes consulting a 
from the group consisting of: 

list containing information indicating whether the second data 
structure contains clusters of at least four adjacent free bits; 
a second list containing Infonnation indicating whether the second data 
structure is not empty, but contains no clusters of four adjacent free 
bits; 

a third list containing information indicating whether the second data 

structure is empty, but allocation bitmap still shows free objects; or 
a foiirth list containing information indicating that the containers in this list 
are full or should not be used. 

36. (Currently amended) A computer implemented method for managing a 
plurality of clustered slots in a file, the method comprising: 

tracljcing a state for each of a plurality of slots populating a file in a 

allocation data stmcture; 
tracking states of clusters of objects in a directory data structure; 
consulting at least one of the allocation and directory data structures to 

manage the slots; and 
consulting at least one usage counter that indicates how many sets of 
adjacent binary bits are set in words of the directory structure 
thereby indicating which clusters of objects are free for storing data. 

37. (Original) The method of claim 36, further comprising: 
coni^tructing the allocation data structure; and 
constructing the directory data structure, 

38. (Previously presented) The method of claim 36, wherein tracking the state 
for each of the plurality of slots populating the file in the allocation data stmcture 
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or tracking 
tracking in 



the states of cluster of objects in the directory data structure includes 
bitmap. 



39. (Carjceled). 

40. (Prel^iously presented) The method of claim 36, wherein consulting the at 
least one usage counter includes consulting another usage counter selected from 
the group consisting of: 

a counter of how many free pages a file has; and 
a colunter of how many free clusters are in the file. 



41. 

one list cg 
slots 



(Original) The method of claim 36. further comprising consulting at least 
ntaining infomnation extracted from usage counters to manage the 



42. (O 
includes 
a 
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first 



inal) The method of claim 41, wherein consulting the at least one list 
ccfnsulting a list selected from the group consisting of: 

list containing information indicating that the directory data structure 
for files in this list contains clusters of at least four adjacent free bits; 
s^ond list containing information indicating that the directory data 
structure for files in this list Is not empty, but contains no clusters of 
four adjacent free bits; 
a third list containing informatran indicating that the directory data structure 
for files in this list is empty, but allocation bitmap still shows free 
slots; or 

a folurth list containing information indicating that files in this list are full or 
should not be used. 
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43. (Currently amended) A program storage medium encoded with 
instructions! that, when executed by a computing device, perform a method for 
managing d plurality of clustered slots in a file, the method comprising: 

traclfing a state for each of a plurality of slots populating a file in a 

allocation data structure; 
tracking states of clusters of objects in a directory data structure; 
consulting at least one of the allocation and directory data stmctures to 

manage the slots; and 
consulting at least one usage counter that indicates how many adjacent 

clusters are available for storing data.[[;3] 
wh e he i n e ach word compr i se s a plural i ty of bits. 



158774.01rt862.47800 



44. (Original) The program storage medium of claim 43, wherein the encoded 
method fur her comprises: 

consitnjcting the allocation data structure; and 
constructing the directory data stnjcture. 

45. (Prejviously presented) The program storage medium of claim 43, wherein 
tracking the state for each of tine plurality of slots populating the file In the 
allocation data structure or tracking the states of clusters of objects in the 
directory d^ta structure in the encoded method includes tracking in a bitmap. 

46. (Canceled). 

47. (Prdviously presented) The program storage medium of claim 43, wherein 
consulting the at least one usage counter in the encoded method includes 
consulting another usage counter selected from the group consisting of; 

a counter of how many free slots a file has; and 
a counter of how many free clusters are in the file. 
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48. (Oridinal) The program storage medium of claim 43, wherein the encoded 
method further comprises consulting at least one list containing Infomnation 
extracted frpm usage counters to manage the slots. 



49. (O 
the at leasi 
the group 
a 



first 
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riainal) The program storage medium of claim 48, wherein consulting 
one in the encoded method includes consulting a list selected from 
cjonsisting of: 

list containing information Indicating whether the directory data 
structure contains clusters of at least four adjacent free bits; 
a selcond list containing information indicating whether the directory data 
structure is not empty, but contains no clusters of four adjacent free 
bits; 

a thiird list containing information indicating whether the directory data 

structure is empty, but allocation bitmap still shows free slots; or 
a fdurth list containing infomnation indicating whether the file is full or 
should not be used. 

50. (Prejviously presented) A computing device programmed to perform a 
method for managing a plurality of clustered slots in a file, the method comprising: 
tracjcing a state for each of a plurality of slots populating a file in a 

allocation data structure; 
tracking states of clusters of objects in a directory data structure; 
conjiulting at least one of the first and directory data structures to manage 
the slots and 

consulting at least one usage counter that indicates how many sets of 
adjacent bits are set in wonds of the directory data structure thereby 
indicating which clusters are free for storing data, 
whelrein each word comprises a plurality of bits. 
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51. (Oriciinal) The programmed computing device of claim 50, wherein the 
programmed method further comprises: 

cons tructing the allocation data structure; and 
constructing the directory data structure. 

52. (Previously presented) The programmed computing device of claim 50, 
wherein tracking the state for each of the plurality of slots populating the file in the 
allocation data structure or tracking the states of clusters of objects in the 
directory d^ta structure in the programmed method includes tracking in a bitmap. 

53. (Ca4celed). 

54. (Prelviously presented) The programmed computing device of claim 50. 
wherein consulting the at least one usage counter in the programmed method 
includes consulting another usage counter selected from the group consisting of: 

a colunter of how many free slots a file has; and 
a cojunter of how many free clusters are in the file. 

55. (Original) The programmed computing device of claim 50, wherein the 
programmed method further comprises consulting at least one list containing 
infomnatiori extracted from usage counters to manage the slots. 



first 



(Orifainal) The programmed computing device of claim 55. wherein 
the at least one list in the programmed method includes consulting a 
from the group consisting of: 
list containing Infonnation indicating whether the directory data 
structure contains clusters of at least four adjacent free bits; 
a second list containing infonnation Indicating whether the directory data 
structure is not empty, but contains no clusters of four adjacent free 
bits; 
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a thrd list containing infomriation indicating whether the directory data 

structure is empty, but allocation bitmap still shows free slots; or 
a folurth list containing infomnation indicating whether the file is full or 
should not be used. 



57. 
sets of 
64. 



(Previously presented) The apparatus of claim 1 wherein the number of 
adjacent bits is selected from the group consisting of 2, 4. 8, 16» 32. and 
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